Abstract Few studies have explored the public's views of genetic counseling services, and even fewer focus on founder populations with high prevalence of genetic disease, such as Hutterites. The Hutterites are an Anabaptist religious group grounded in a strong Christian faith. The primary aim of this study was to assess Hutterites' views of genetic counseling services. A secondary aim was to compare their views to those obtained in a study of rural Midwestern U.S. residents (Riesgraf et al., Journal of Genetic Counseling, 24(4) , [565] [566] [567] [568] [569] [570] [571] [572] [573] [574] [575] [576] [577] [578] [579] 2015) . One-hundred eleven individuals from southern Manitoba Hutterite colonies completed an anonymous survey assessing familiarity with and attitudes about genetic counseling; perceptions of its purpose, scope and practice; and willingness to use genetic counseling services. Although many respondents were not familiar with genetic counseling, most had accurate perceptions and positive attitudes. For instance, mean ratings showed endorsement of trust in information provided by genetic counselors and agreement that genetic counseling aligns with their values. Logistic regression indicated reported willingness to use genetic counseling services increased if respondents: had a higher self-rated familiarity with genetic counseling; were younger; agreed with the statement: I would trust the information provided by a genetic counselor; and disagreed with the statements: Genetic counseling is only useful for a small group of people with rare diseases, and Genetic counselors help expectant parents choose the eye color of their child. Thematic analysis of comments regarding willingness to use genetic counseling services yielded themes of personal/family risk, pragmatism (genetic counseling is sensible and practical for managing health concerns), and desire to prevent genetic conditions in the Hutterite population. Comparison of the present findings to those of Riesgraf et al. suggests predictors of Hutterites' willingness to use genetic counseling are unique and culturallybased. Limited replication of Riesgraf et al. was (Albada et al. 2012; Joseph et al. 2010; Metcalfe et al. 2007 ). Yet only a few studies have explored the public's familiarity with and views of genetic counseling services (Maio et al. 2013; Riesgraf et al. 2015) . Moreover, little research investigating these issues has been conducted on founder populations with high prevalence of genetic disease, such as the Amish, Mennonites, and Hutterites (Anderson et al. 2014; Brensinger and Laxova 1995; Miller and Schwartz Electronic supplementary material The online version of this article (doi:10.1007/s10897-017-0121-8) contains supplementary material, which is available to authorized users.
Each colony has a boss who manages the colony. Roles within the colony are based on gender and age. Women's roles include gardening, baking, cooking and sewing; men are in charge of farming operations, and children assist with chores. Education occurs within the colony. Although prior to the 1990's, colonies rarely offered education to grade 12 or had students graduating grade 12, both are now common (Cacciatore and Ong 2013; Cacciatore and Thieleman 2014; Hutterian Brethern 2012) .
While the Hutterites use the medical system, there is evidence that they also employ alternative medicine and supplements. Peters and Shiyanbola (2013) found a higher frequency of herbal supplement use was related to South Dakota Hutterites' perceptions of the supplements' efficacy and safety as compared to prescription drugs. Kulig et al. (2002) found that Hutterites are one of the populations in Southwest Alberta that refused or delayed immunizations for their children. Their decision not to immunize was related to their experiences with adverse reactions and was further supported by alternative health practices. Preventive health care measures, such a regular checkups are not common, but when there is an identifiable problem, Hutterites will seek modern medical attention (Briggs 1988 ).
Perceptions and Attitudes about Genetic Counseling among the Public
To date, only two studies have investigated the general public's awareness and perceptions of genetic counseling (Maio et al. 2013; Riesgraf et al. 2015) . Maio et al. (2013) surveyed the Canadian general public and found less than one-third of participants had heard of genetic counseling, most commonly through the media. Furthermore, participants generally had inaccurate perceptions of purpose with a large number indicating genetic counseling was for preventing genetic disease/ abnormalities, telling couples whether to have children, and helping couples have children with desirable traits (eugenicbased perceptions). In contrast to Maio et al., Riesgraf et al. (2015) found about half of their sample of rural Midwestern United States residents had heard the term genetic counseling, although self-reported familiarity was low. Most survey respondents had accurate perceptions of the scope of genetic counseling.
A little more than half of Riesgraf et al.'s (2015) sample indicated there were circumstances in which they would use genetic counseling, most commonly for family or personal risk/diagnosis. The most commonly stated reason given by those who would not use genetic counseling services was no perceived need (e.g., no future reproductive plans, and no family history). Most of their respondents had overall positive attitudes about genetic counseling, but a notable (although minority) number appeared to have reservations regarding trust and alignment with personal values.
Common misconceptions found in both studies were that genetic testing is required, and genetic counseling keeps genetic problems out of society and helps cure genetic problems. Riesgraf et al.'s (2015) participants', however, had more varied perceptions.
Anabaptist Familiarity, Perceptions, and Attitudes about Genetic Testing and Genetic Counseling Three studies have investigated Anabaptists' knowledge and perceptions of genetics services. Two of these studies are over 20 years old. Brensinger and Laxova (1995) studied perceptions of genetic disorders and services in 12 Amish families affected by a genetic condition and found only 3 families had heard of genetic counseling and only one family was offered the service. Miller and Schwartz (1992) investigated knowledge of cystic fibrosis (CF), emotional impact (stress), related family planning changes and attitudes about carrier testing, prenatal diagnosis and abortion among Amish (n = 52), Mennonites (n = 259), Hutterites (n = 32; 14 parents, 18 siblings) and non-Anabaptist families in Rochester, MN (n = 171). All participants had one or more living or deceased family members with CF. More than half of the parents in each group expressed approval of carrier testing before it was even available, but a majority of the Hutterite siblings did not approve. The majority of Rochester residents and Mennonites approved of prenatal diagnosis, while all but a few of the Hutterites did not approve or were uncertain. The majority of Hutterites wanted to know their carrier testing results and felt that CF carriers should not marry other carriers. Every Hutterite parent and sibling were either opposed to or not certain about abortion of fetuses affected with CF. The Hutterite and Amish groups were most opposed to abortion in any circumstance. The researchers concluded that when considering genetic testing in populations it is important to understand their cultural attitudes, beliefs and behaviors.
Recently, Anderson et al. (2014) assessed South Dakota Hutterites' attitudes about CF carrier testing, conducted a pilot study of CF result disclosure, and implemented an educational session on genetic diseases in Hutterites, followed by an invitation to receive disclosure of results for 14 recessive conditions. During face-to-face, individual interviews 41% of the 86 individuals indicated they wanted to know their CF carrier status. Almost two-thirds (65%) indicated if both they and their partner were carriers for the same condition it would affect family planning. Overall they expressed openness about sharing carrier results with family, friends, and minister. Upon offering to disclose CF carrier results to 342 Hutterites, uptake of carrier testing was only 22%. Of note, more married and unmarried adults of reproductive age consented than did participants of non-reproductive age.
The authors conducted an education session at a Town Hall of one colony with invitation flyers sent to all colonies that had previously participated in the research (~120 attendees from 11 colonies). Following presentations, group consent was completed for result disclosure for 14 conditions, and each person could meet with a medical geneticist or genetic counselor. Uptake was 80% among attendees, with 101 adults consenting for all 14 diseases, and 5 for one or two diseases. Although most of the Hutterites were unfamiliar with a majority of conditions and their carrier risk, many were interested in knowing their status and indicated they would use it in family planning.
Purpose of the Study
The few studies of public perceptions and attitudes about genetic services among genetic isolate populations have focused on genetic testing (Anderson et al. 2014; Brensinger and Laxova 1995; Miller and Schwartz 1992) . No studies to date have explored Hutterites' familiarity, perceptions and attitudes regarding genetic counseling and their hypothetical willingness to use these services. The present investigation is a replication and extension of Riesgraf et al. (2015) , and it is the first study to explore self-reported views about genetic counseling services among members of southern Manitoba (MB) Hutterite colonies.
The primary aim was to assess Hutterites' views of genetic counseling services using a survey by Riesgraf et al. (2015) 
Methods

Participants and Procedures
Upon receipt of approval from the University of Minnesota Institutional Review Board, the first author contacted Hutterite colony ministers and managers in southern Manitoba by phone during May-September 2015 in order to recruit participants. She had connections to two Hutterite colonies and initiated contact with those colonies first. These connections included residing in the same geographic area, and having interacted with Hutterites from those colonies almost two decades ago through a family business. She did not, however, have a personal relationship with any of the participants in the present study. Remaining colonies contacted were based either on proximity to her hometown or suggestions from previously visited colonies. With colony minister or manager permission, the first author visited each colony to invite members to participate in an anonymous study designed to understand how much information individuals have regarding genetic counseling services and their attitudes towards those services. The invitations were made to groups of potential participants, most commonly following their mealtime. Paper and pencil surveys, envelopes, and a closed box to deposit the surveys were provided to each Hutterite colony.
Attempts were made to contact 15 colonies. Of these, 3 could not be reached despite multiple attempts, 5 declined, and 7 colonies agreed to participate (58.3% response rate). Reasons given for declining were: a lack of time, lack of understanding of the study's purpose, or indicating they did not participate in research. Of the seven colonies agreeing to participate, 6 returned completed surveys.
Participating colonies ranged in size from approximately 60 to 180 members. A total of 123 surveys were returned. Of these, 111 contained sufficient data for inclusion in analyses. As it is unknown how many individuals were older than 18 and therefore eligible to participate, a response rate cannot be calculated.
Instrumentation
A modified questionnaire designed by Riesgraf et al. (2015) was used in this study. The questionnaire assesses the level of familiarity, perceptions, and attitudes of individuals residing in rural communities regarding genetic counseling services and their hypothetical willingness to use those services. The original questionnaire was modified to be culturally suitable to the Hutterites as follows: an item regarding population in the town in which a respondent currently resides was replaced with a question to determine if the respondent resides on a Hutterite colony; the statement BSeeing a genetic counselor could cause someone to lose their insurance or job^was changed to BSeeing a genetic counselor could cause someone to lose their job.^A question was added to determine if the respondent had ever used genetic counseling services. A draft of the modified questionnaire was piloted with a geneticist and a genetic counselor familiar with the Manitoba Hutterite culture. Their feedback resulted in minor revisions, including changing the format of the relationship status item (checklist) to free response, ordering race/ethnicity options such that BCaucasian/White^was first, and changing spelling of Bcounselling/counsellor^to reflect Canadian English.
The questionnaire consisted of four sections. Section A, demographics (7 items) assessing respondent age, gender, race/ethnicity, relationship status, education level, whether the respondent had children and resided on a Hutterite colony. Section B (3 items) asked whether respondents had heard the term genetic counselling prior to the survey, if so how they heard about it, and how familiar they were with genetic counselling (1 = little/no familiarity, 2 = somewhat familiar, 3 = familiar, 4 = very familiar).
Section C contained a brief explanation of genetic counselling, BGenetic counselling is the process of providing information and support to families who may be at risk for a variety of genetic or inherited conditions. Genetic counsellors identify families at risk, investigate the problem present in the family, interpret information about the condition, analyze inheritance patterns and risks of recurrence and review available options with the family.^Following the description there were 15 statements regarding the purpose, scope and/or practice of genetic counselling/genetic counsellors. Respondents were asked to rate their level of agreement with each statement (1 = disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = agree). Two of these statements assessed respondent attitudes about using genetic counselling, and 13 statements assessed general perceptions of genetic counselling, reflecting accurate or inaccurate perceptions (Table 1) . Each statement from the modified survey was evaluated for reading level using the Flesch Kincaid Grade Level Scale. Thirteen of the statements had a grade level in the range of 6.7-11.1. Two statements had grade levels of 18.4 and 16.2 respectively, but were retained as they assessed important perceptions.
Section D of the survey asked respondents to indicate whether they had ever used genetic counselling services (Yes/No), and to indicate (Yes/No) if there were any circumstances in which they would use genetic counselling. Respondents were asked to explain their answer to the latter question in an open-ended format.
Data Analyses
Quantitative Analyses
Statistical procedures were computed using R (R Core Development Team 2010). Descriptive statistics were calculated for major variables. Logistic regression analysis was done to determine which variables were significant predictors of willingness to use genetic counseling services. Logistic regression is appropriate when the outcome variable is dichotomous and the researcher is interested in knowing which of several variables are predictors of the outcome. Logistic regression creates a model demonstrating how Bpredictor variables influence the probability of an outcome happening or not, which are typically expressed as odds ratios^ (MacFarlane et al. 2014, p. 185) .
To assess the model fit Akaike Information Criterion (AIC) was used. Participants who did not select Byes^or Bno^in response to the question regarding willingness to use genetic counseling services and participants with more than 25% missing data were excluded from quantitative analysis. For participants with less than 25% missing data, estimations were made using multiple imputations, supported by Schlomer et al. (2010) . The multiple imputation procedure is described in more detail in the Results section.
Qualitative Analyses
Responses to the open-ended question asking respondents to explain why they would or would not use genetic counseling services were analyzed using an interpretive content analysis method (as described in Giarelli and Tulman 2003) . The first author classified responses with similar conceptual foundations by reviewing the content of each response and grouped together responses with similar ideas. Next she reviewed each grouping and assigned it a title representing the major conceptual theme reflected therein and, in some cases, more specific categories within themes. Throughout this process, data analysis was informed by themes identified by Riesgraf et al. (2015) . The second author served as data auditor, reviewing each grouping and its title. Disagreements were resolved by discussion to reach consensus.
Results
Researcher Experience and Impressions
While phone calls were initiated to ministers/managers to extend an invitation to participate, many requested a follow-up face-to-face meeting to discuss the survey further, prior to agreeing to participate. It was the first author's perception that they wanted to learn more about her character and background prior to allowing access to the community. Relationships based on trust appeared to be key to this culture.
The Hutterites are an agrarian culture, so data collection during summer months meant men were busy in the fields and women tending to the gardens. Despite these constraints, members of those colonies who agreed to participate appeared to understand, were concerned about the genetic pool of the Hutterites and expressed interest in learning about genetic counseling. Many shared their concerns regarding genetic conditions in the colony or provided personal stories surrounding health issues during the first author's attendance at community meals, suggesting a level of trust and a desire to learn more. As a whole, they were very accepting of her presence and indicated a desire to teach or share their culture. Several colonies provided a tour of their community and some offered an invitation to return to visit. Typical questions that arose included: wanting to know if a certain medical condition seen in the community was genetic and how it was passed on; how they could get tested in order to gain knowledge about their genetic make-up; and how information from the survey could benefit the Hutterites. Table 2 contains a summary of respondent demographics. A little over half of the sample was female (57.7%) and the majority selfidentified as White/Caucasian (93.7%). The sample ranged in age from 18 to 78 years (M = 39.9; SD = 16.3) and over half Adapted from Riesgraf et al. (2015) . *This item assesses an attitude rather than a general perception of genetic counseling had children (59.5%). Just over half of the sample had completed high school (34.2%), some college (2.7%), or a bachelor/ professional degree (16.2%). The remaining respondents had not completed high school (46.8%).
Sample Demographics
Respondent Self-Reported Familiarity with Genetic Counseling Table 2 contains a summary of responses to items regarding selfreported familiarity with genetic counseling. There was an even split between those who had heard the term Bgenetic counselling^(49.5%) and those who had not or were unsure (50.4%). For those having heard the term, the most common source was a family member or friend (32.4%). A small subset or participants (n = 12) reported having previously used genetic counseling services. The average self-reported familiarity with genetic counseling was fairly low (M = 1.62; SD = 0.75). Table 3 . Nine statements about genetic counseling differed significantly (p < .05) between the present study and Riesgraf et al. (2015) . With respect to perceptions of genetic counseling nature and scope, the Hutterite mean ratings indicated more accurate perceptions for four items and less accurate perceptions for three items compared to the Riesgraf et al. sample. The Hutterite mean ratings were more positive for the two attitude items. Effect sizes, however, were in the small (0.2-0. 
Perceptions and Attitudes about Genetic Counseling
Willingness to use Genetic Counseling Services
Responses to the question regarding willingness to use genetic counseling services were largely favorable. A majority of the sample, 80.2% (n = 89), indicated there were circumstances in which they would use genetic counseling services, while 19.8% (n = 22) indicated there were no circumstances in which they would use such services.
Inclusion Criteria for Statistical Analyses
One-hundred-eleven respondents (~90% of the returned surveys) were included in the statistical analyses because they responded to the outcome variable (willingness to use genetic counseling services), and had no more than 25% missing data across the survey. Of the remaining 12, one individual was excluded due to >25% missing data, and 11 individuals were Other: University course; Had it myself; University of Manitoba; Doctor (n = 4); Minister/teacher excluded because they did not provide a response to the outcome variable.
Multiple Imputation of Missing Data
In order to increase the power of the logistical regression analysis by inclusion of more respondents, multiple imputation was conducted to estimate missing data for the 111 participants (cf. Schlomer et al. 2010) . Every missing value for an individual included was estimated 10 times using a separate regression, adding a random error term with each round of estimation. This process conserved 17 respondents (15.3% of the dataset) for the data analyses. A total of 31 values were imputed for the response statements about genetic counseling, with an average of 1.82 imputations per person (Range = 1-5). Logistic regression analyses were performed separately on each imputed dataset and combined using Rubin's (1987) rules. Imputation was conducted with the Amelia package (Honaker et al. 2010 ) for R.
Logistic Regression
Exploratory model fitting using logistic regression based on Akaike Information Criteria was conducted on the sample (N = 111) to determine significant predictors of Willingness to use genetic counseling services. For this analysis, possible predictors included: highest level of education attained (entered as a dichotomous variable, that is, those who did and did not have a high school degree); which colony respondents came from; if they came from a progressive colony; gender; relationship status (entered as married or not married); whether they had children; race/ethnicity; age; self-rated familiarity with genetic counseling; whether they had heard the term genetic counseling prior to the survey; responses to 13 statements reflecting the purpose, scope and/or practice of genetic counseling; and responses to two statements targeting attitudes towards genetic counseling. Whether a respondent had used genetic counseling services previously was not included as a possible predictor, as no one who had used the services (n = 12) indicated an unwillingness to do so in the future.
The final model was derived by beginning with all variables included in the model and successively removing each variable that would produce the greatest drop in AIC, until removing a variable would no longer decrease the AIC. This technique differs from stepwise regression in that the overall model fit, rather than the significance of individual predictors determines the final model. The final model had the lowest AIC of all tested models (AIC = 90.20; Nagelkerke's R 2 = 0.52; p < .001) indicating it is the best fitting model for defining predictors of willingness to use genetic counseling services. Table 4 contains the initial and final models from this analysis.
The final model contains five significant predictors of willingness to use genetic counseling services. Two predictors Model fitting using the same predictors as in the Riesgraf et al. (2015) final model was done to assess generalizability of the model to the Hutterites. In their study, seven variables were significant predictors of willingness to use genetic counseling services: 1) completed some college as one's highest level of educational attainment; 2) higher self-rated familiarity with genetic counseling; agreeing with the statements: 3) genetic counseling may be useful to someone with cancer in their family, 4) genetic counseling is in line with my values, and 5) genetic counselors advise women to get abortions when there is a problem; and disagreeing with the statements: 6) genetic counseling is only useful to a small group of people with rare diseases, and 7) genetic counselors must receive a lot of special training to do their job. For this analysis, due to fewer individuals with higher education in the present sample, highest level of education attained was grouped into three categories (those with a less than a high school diploma, those with high school diploma, and those with post-secondary education), as opposed to the four categories reported by Riesgraf et al. (2015) .
The final model had an AIC of 100.75 and Nagelkerke's R 2 = 0.37, which indicates the Riesgraf et al. model did predict the outcome variable in the present sample. Table 5 contains the model from this analysis. However, as shown in Table 5 
Qualitative Analysis of Written Responses
Eighty-three individuals provided comments in response to the item, BExplain why you would or would not use genetic counselling services.^Comments were divided into those who indicated they would use genetic counseling services (n = 74) and those who would not (n = 9). Some responses were complex and therefore classified more than once. The n's for themes and categories represent total number of responses. Table 6 contains themes, categories, and verbatim illustrative example for each.
Would use Genetic Counseling Services
Theme 1: Family or Personal Risk/Diagnosis
A large number of respondents indicated they would use genetic counseling services in the event of risk or diagnosis of a genetic or inherited condition. There are two categories: (1) Hypothetical risk/diagnosis -These individuals indicated they would be likely to use genetic counseling services if a possible genetic or inherited condition was in their family or to find out about the possibility of a genetic condition in their family. Responses encapsulate using genetic counseling services for prevention, management and coping. Some individuals expressed a primary concern for their children while others referenced determining personal risk or diagnosis. (2) Current genetic/ health concerns in a family -A few individuals disclosed either a current personal or family history of a health Replication of Riesgraf et al.'s (2015) final model. HLE = Highest level of education; R 2 reported is Nagelkerke's R 2 ; a p < .001; b Reference group is those with less than a high school education concern or specific genetic condition (e.g., Hemophilia, Muscular Dystrophy) for which they would seek services.
Theme 2: Family Planning
Many individuals who reportedly would use genetic counseling services indicated doing so for the purpose of family planning. There are two categories: (1) Preconception/prenatal planning -Several respondents reported they would use genetic counseling for preconception or prenatal planning, including understanding risks for their children. (2) Marriage planning -A few respondents reportedly would use genetic counseling services to determine risk to offspring prior to marriage.
Theme 3: Education
Several respondents indicated they would use genetic counseling services to gain more information and knowledge about genetic and inherited conditions. A few provided specific conditions for which they would like more information (e.g., Muscular Dystrophy, Albinism).
Theme 4: Cultural Risk/Diagnosis
Some individuals stated they would use genetic counseling services based on the risk or diagnosis of genetic or inherited conditions within the Hutterite culture. The majority of these responses reflect the Hutterite value of concern for the greater good of the community. Some responses were complex and therefore classified multiple times into themes/and or categories; a n refers to response
Theme 5: Pragmatism
Responses in this theme reflect beliefs that genetic counseling is a sensible, realistic and practical approach for managing health concerns.
Theme 6: Health Management
A few respondents indicated they would use genetic counseling services in order to be proactive in preparing for, or treating, a genetic or inherited condition.
Theme 7: Support
Some individuals indicated an awareness of one of the goals of genetic counseling, namely, support. They would use genetic counseling to receive support related to genetic and inherited conditions.
Three respondents reportedly would use genetic counseling services because they see it as useful or important. They did not elaborate further.
Theme 9: Miscellaneous
One individual provided a response that could not otherwise be classified.
Would Not use Genetic Counseling Services
Theme 1: No Perceived Need
This theme contains responses by two individuals who indicated they had no need for genetic counseling services.
Theme 2: Religious Beliefs
A couple of respondents stated they would not use genetic counseling services because of their religious beliefs.
Theme 3: Lack of Information
One individual commented about not having sufficient information about genetic counseling to warrant use of the services.
Theme 4: Miscellaneous
Four individuals gave responses that could not otherwise be classified. Two of these respondents explicitly expressed why they would use genetic counseling services.
Discussion
In this study 111 Hutterites from southern Manitoba completed a survey assessing their familiarity with genetic counseling, perceptions of its purpose, scope and practice, attitudes about genetic counseling, and willingness to use genetic counseling services. Findings related to the major research questions are reviewed next, followed by study strengths and limitations, practice implications, research recommendations and conclusions.
Familiarity with Genetic Counseling
The respondents varied in their familiarity with genetic counseling, with about half reportedly having heard the term previously. These findings suggest a sizeable subset of Hutterites lack familiarity with genetic counseling and the services provided by genetic counseling professionals. These results are fairly consistent with those of prior research demonstrating a general lack of public awareness about genetics and genetic counseling in North American samples. For instance, Riesgraf et al. (2015) found that about half of their Midwestern rural respondents from the U.S. had heard the term genetic counseling. Interestingly, the present findings suggest greater familiarity among Canadian Hutterites (50%) compared to a sample from the Canadian general public (<33%; Maio et al. 2013 ). This discrepancy might be explained by the greater prevalence of identified genetic conditions within the Hutterite community, resulting in more awareness of genetics services. Indeed, in the present investigation, the most common source of hearing the term genetic counseling was family or friends compared to the media in the Maio et al. and Riesgraf et al. studies. Differences regarding source of one's familiarity may also reflect cultural values of Hutterites and more limited access to media.
Perceptions of the Purpose, Scope, and Practice of Genetic Counseling
Despite limited familiarity with genetic counseling, the vast majority of the sample had fairly accurate perceptions of its broad scope. Most disagreed that genetic counseling services are useful to only small group with rare diseases and mainly for pregnant women. Their overall perceptions are very similar to those of Riesgraf et al. (2015) (Table 3) overall, a greater percentage of Riesgraf et al.'s respondents agreed that genetic counseling may be useful to individuals with a family history of cancer. Their perceptions appear to be more accurate than those reported by Maio et al.'s (2013) sample. This difference may be due to inclusion of a definition of genetic counseling in the present study, whereas Maio et al. did not do so. The Hutterite respondents seemed to grasp the practice of genetic counseling, including how it is applied and delivered.
The majority agreed that genetic counseling is confidential and genetic counselors receive special training and provide emotional support. Most also agreed genetic counseling does not help expectant parents choose the gender or eye color of their child and that seeing a genetic counselor would not cause someone to lose their job. As most Hutterites are selfemployed and work together as a farming community, it is not surprising that they understand seeing a genetic counselor would not affect their current employment. Together, these findings are consistent with those found by Riesgraf et al. (2015) , suggesting general understanding of the practice of genetic counseling. Again, however, accurate understanding may have been surmised from the provided definition of genetic counseling.
Also, similar to Riesgraf et al. (2015) , there was greater variability in perceptions of the role of genetic testing and the goal of genetic counseling. More than half of the respondents agreed genetic counselors require people to have genetic tests, suggesting they equate seeing a genetic counselor with undergoing genetic testing. In addition, a majority endorsed the idea that the goal of genetic counseling is to keep genetic problems out of society and that genetic counseling can help cure a genetic problem. A small subset of respondents agreed that genetic counselors advise women to get an abortion when there is a problem, suggesting some individuals may associate pregnancy termination with genetic counseling. About half of Maio et al.'s (2013) respondents thought the purpose of genetic counseling was to advise people about whether or not to have children, and three-quarters indicated they thought genetic counseling aimed to prevent disease abnormalities. Such misconceptions may imply concern with eugenics and hinder utilization of services. Previous studies on genetic testing show eugenics and abuses of information were a major concern among members of the general public (Heitala et al. 1995; Shaw and Bassi 2001) . The current results suggest members of the Hutterite community may not be aware that genetic counseling is a process which supports and values patient autonomy.
Item-level comparisons for each statement demonstrate significantly different levels of misconceptions about the purpose, scope and practice of genetic counseling between the present sample and the Riesgraf et al. (2015) sample. These differences suggest that informational interventions to address misconceptions should be targeted to specific populations.
Attitudes about Genetic Counseling
The respondents expressed an overall highly favorable attitude toward genetic counseling. Mean and median values of approximately 3.5 and 4, respectively (4-point scale), indicate many would trust the information provided and they viewed seeing a genetic counselor as in line with their values. These findings may reflect a pragmatic attitude among Hutterites about managing health concerns, a major theme seen in the open-ended responses. This hypothesis is consistent with research suggesting Hutterites will seek modern medical attention when there is an identifiable problem (Briggs 1988) . Visual comparison of means to those of Riesgraf et al. (2015) (Table 3) suggest the Hutterites had on average comparable, if not more favorable attitudes about genetic counseling and saw genetic counseling as more in line with their values. This difference may be related to the Hutterites being a more genetically isolated cultural group with a higher prevalence of genetic disease and/or it reflects their pragmatic approach to genetic concerns. Previous research on genetic testing in Hutterite populations identified an overall favorable attitude for carrier testing and the use of information for family planning (Anderson et al. 2014; Miller and Schwartz 1992) . As a majority of the sample believed genetic counselors require people to have genetic tests, and past attitudes about testing have been favorable, attitudes about genetic counseling may partly reflect attitudes about genetic testing.
Willingness to use Genetic Counseling Services
Over 80% of the sample indicated there were circumstances in which they would use genetic counseling services, compared to only about half of Riesgraf et al.'s (2015) sample. Prior studies of Hutterites have focused on uptake of genetic testing and found fairly substantial rates of uptake of carrier genetic testing (Anderson et al. 2014) . These rates are higher than in studies of the general population, which found only a modest association between intention to test and actual uptake (Creighton et al. 2003; McBride et al. 2009 ). More studies of uptake of genetic counseling among Hutterites are needed.
Results of Logistic Regression
A logistic regression analysis yielded five significant predictors of willingness to use genetic counseling services: higher self-rated familiarity with genetic counseling; younger age; agreeing that: I would trust the information provided by a genetic counselor; and disagreeing with the statements: Genetic counseling is only useful to a small group of people with rare disease, and Genetic counseling helps expectant parents choose the eye color of their child. These five predictors together increased the likelihood a respondent would express willingness to use genetic counseling services. The model accounted for 52% of the variance in respondents' willingness to use genetic counseling services, which is notably greater than the percentage accounted for by Riesgraf et al. (2015) in their logistic regression model. This difference may be due to greater homogeneity within the Hutterite population compared to the rural Midwest.
Certain significant predictors can be understood logically. For instance, people tend to be more comfortable in situations with which they are familiar and know what to expect. In addition, the more people trust the information being provided the more likely they may be to seek such knowledge and information. Furthermore, an understanding of the wide scope of genetic counseling may increase the likelihood of finding it personally applicable and beneficial.
Concerning age as a predictor, prior research on Hutterite populations found that more adults of reproductive age consented for carrier testing than did those of nonreproductive age (Anderson et al. 2014) . Perhaps in the present study younger individuals saw more benefit to genetic counseling and a greater number of applicable circumstances (e.g., use in family planning). Other significant predictors were disagreement with the statements Genetic counseling helps expectant parents choose the eye color of their child and Genetic counseling is only useful to a small group of people with rare disease. These findings might be explained as recognition that genetic counseling is a practical and useful service. Moreover, Hutterites probably regard the prevalence of disease in their community as more than Brare.^These explanations are speculative, and further research is warranted to understand these predictors in greater depth and to identify additional variables that influence willingness.
Comparison to Riesgraf et al. (2015) model. Two significant predictors in the final logistic regression model for the Hutterite sample were significant predictors in the final model in the Riesgraf et al. (2015) study: higher self-rated familiarity with genetic counseling; and disagreeing with the statement: Genetic counseling is only useful to a small group of people with rare diseases.
Conducting logistic regression analysis on the Hutterite sample using Riesgraf et al.'s (2015) final 7 predictor model yielded two significant predictors of willingness to use genetic counseling services: completed some postsecondary education, and agreeing with the statement: Genetic counseling is only useful to a small group of people with rare diseases. This outcome was likely impacted by a smaller sample size in the present study. Moreover, using Riesgraf et al.'s model, only 37% of the variance was accounted for, compared to 52% obtained by the model derived specifically from the present sample. The considerable difference suggests unique aspects of the Hutterite population that should be taken into account. Moreover, these findings suggest Riesgraf et al.'s model has limited generalizability to Canadian Hutterites.
Themes in Written Responses
Respondents' written statements provide insight into their willingness to use genetic counseling services. The majority who indicated willingness said they would do so in the event of a personal or familial risk or diagnosis of a genetic or inherited condition, for family planning, to gain more knowledge about genetic and inherited conditions, or due to the risk or diagnosis of genetic or inherited conditions within the Hutterite culture. Reasons for not using genetic counseling services included having no perceived need for the services, conflicts with religious beliefs, and lack of adequate information about genetic counseling. These results are fairly consistent with those of Riesgraf et al. (2015) , in particular, personal or familiar risk/diagnosis, health management and preconception/prenatal planning. Unique themes were also present. A small subset appeared to have a pragmatic attitude, as their comments suggested genetic counseling is a sensible, realistic and practical approach for managing health concerns. Others attested to the supportive and educational aspects of genetic counseling. Of note, some individuals provided a culturally-based comment about the prevalence of genetic diseases in the Hutterite population and expressed concerns about the effects on their culture's vitality.
Several responses identified perceived benefits of genetic counseling. Previous research using the Integrative Model of Behavior and Prediction has suggested perceived benefits may be a factor underlying beliefs and intentions to engage in health related behaviors (Cyr et al. 2010; Fishbein and Yzer 2003) . The risks and benefits described in the written statements may be another significant predictor of willingness to use genetic counseling services. Due to the small number of respondents who commented on them, however, they could not be included in the logistic regression analysis. Further research is needed to better understand the influence of perceived risks and benefits on willingness to use genetic counseling services.
Study Strengths and Limitations
The present study has several strengths, in particular, use of a measure developed and employed in a previous study, and a sample comprised of individuals from a more isolated and understudied population. Several study limitations, however, may have affected the findings and their generalizability. Hutterite colony members in a select area of southern rural Manitoba were used as a proxy for the general Hutterite population. Participants were recruited by convenience sampling, were exclusively from colonies in the subgroup, Schmiedeleut, and often the colonies that agreed to participate were progressive colonies. Participation was voluntary, and thus it cannot be determined whether responders differ significantly from non-responders (e.g., are more favorably inclined toward genetic counseling. Additionally, a participation rate could not be calculated.
Hypothetical willingness to use genetic counseling services may not generalize to actual willingness or uptake of services. Due to limited data on these factors, the use of hypothetical variables is justified, however. Further research is nonetheless needed to characterize factors associated with real world use of genetic counseling services.
Many Hutterites in rural Manitoba may have seen a geneticist without necessarily seeing a genetic counselor. While the interactions between a physician and genetic counselor tend to be quite different (e.g., working up a diagnosis vs. discussing a diagnosis and family history), we were unable to determine to what extent participants differentiated the two health care professional groups when responding to survey items.
Practice Implications
Due to the high prevalence of genetic conditions among the Hutterites it is important that genetic counselors understand the perspectives of this segment of the population to ensure genetic counseling services reach those who may benefit from them. The findings of overall favorable attitudes suggest a potential benefit of developing educational initiatives targeted towards increasing awareness and understanding of genetic counseling services among Hutterites. Our experiences with recruitment and data collection suggest that when implementing educational initiatives educators should work to establish a trusting relationship with the Hutterites. Delivery could occur in the colony setting, such as an educational session held at a Town Hall or following a mealtime at a specific colony. In addition, some Hutterites in the present sample held misconceptions, which if not addressed, might impede uptake of services. Targeted education may be used to address these misconceptions.
There were considerable differences in the education level of among respondents. Despite these differences, they had fairly accurate perceptions of the scope, practice and purpose of genetic counseling. Genetic counselors and other health care professions should guard against assuming lower education equates with lack of information; genetically isolated groups may be highly aware of genetic implications for their culture.
A number of findings suggest the Hutterite culture plays a role in willingness to use genetic counseling services, and their culture is multifaceted (e.g., religion, collectivism, pragmatism). Despite the culturally homogeneous population, individual variation is also influential. For example, for many Hutterites, it appears their religious beliefs may not hinder the utilization of services. Thus, practitioners should consider the interplay of culture and individual differences when providing services.
Research Recommendations
Studies are needed to further understand the role of the significant predictors identified in this study in Hutterites' willingness to use genetic counseling services. Qualitative interviews would help to elucidate why/how the factors identified as statistically significant are important. Comparative studies involving Hutterites from the U.S. would help to determine differences due to geographic region and type of healthcare system. Further research should also focus on different Hutterite subgroups (i.e., Schmiedeleut, Dariusleut, and Lehrerleut). Finally, further studies with other cultural groups will be important to gain an understanding of similar and unique predictors of perceptions and attitudes about genetic counseling and willingness to use genetic counseling services.
Conclusion
The present study is the first to investigate familiarity, perceptions, and attitudes about genetic counseling within the context of a specific genetically isolated cultural groupCanadian Hutterites. Although a sizeable portion of individuals sampled were not familiar with genetic counseling, overall they had a very favorable attitude towards genetic counseling and reported a strong willingness to use genetic counseling services. Factors associated with their willingness to use genetic counseling services included: a high self rated familiarity with genetic counseling; being younger; agreeing that information provided by a genetic counselor could be trusted; and disagreeing that genetic counseling is only useful for a small group of people with rare disease, and genetic counselors help parents choose the eye color of their child. Additional investigations should explore why/how these predictors are significant and whether they predict actual uptake of services. The present results demonstrate limited generalizability of Riesgraf et al.'s (2015) study of residents of a rural area in the Midwestern U.S. While some predictors were similar in both studies, the Hutterites demonstrated unique factors that appear to be culturally-based.
